The present study focuses on the relation between stimulus features and psychophysiological responsivity by using a modified version of the information detection paradigm. Compound pictorial and verbal stimuli (schematic faces with beard, glasses, and hat, and descriptions of people in terms of occupation, city of residence, a hobby, and a personality trait) were used as the relevant stimuli that subjects were instructed to memorize. Skin conductance responses were measured during the subsequent presentation of a sequence of test stimuli. Each sequence included a critical stimulus that shared from one to four common components with the relevant stimulus in each of two pictorial and two verbal experiments. We hypothesized that the electrodermal responsivity to the critical stimulus would reflect the degree it matches the relevant one.
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that an individual cannot or does not want to reveal (e.g., Lyk-92 GERSHON BEN-SHAKHAR AND ITAMAR GATI ken, 1974) . The paradigm is based on the assumption that only the "guilty" person has knowledge of the relevant details (the "guilty knowledge") and can identify whether any particular stimulus is identical to the relevant stimulus or not. Because it is assumed that autonomic responsivity reflects the identification of a test stimulus as either relevant or as neutral, a guilty person is expected to show differential responsivity to the relevant stimulus, whereas an innocent person, for whom all stimuli are neutral, is expected to respond similarly to all stimuli.
The present study focuses on the effect of manipulating the common and the distinctive features of the relevant and the critical test stimuli on electrodermal responsivity. We examine whether a critical stimulus that only partially matches the relevant stimulus elicits enhanced responsivity even when the subject is aware of the differences between these stimuli. This question, which is of theoretical as well as practical significance, has not been systematically dealt with before.
The information detection paradigm (e.g., Kugelmass, Lieblich, & Bergman, 1967) typically uses simple unidimensional stimuli (e.g., card numbers, names) that cannot be separated into distinct components. Consequently, this procedure does not enable one to investigate the pattern of responsivity to a stimulus that partially matches the relevant stimulus but is not identical to it. Therefore, to enable the investigation of the role of common and distinctive features on autonomic responsivity, we developed a modified information detection paradigm that uses compound stimuli made up of several separable components (e.g., an economist, living in Chicago, stamp collector).
The test sequence presented in the second stage includes a critical stimulus that partially matches the relevant one (i.e., it shares at least one component with it) but is not necessary identical to it. This procedure permits the systematic manipulation of the common and distinctive components which the critical stimulus shares with the relevant one. We use the proposed modified information detection paradigm to compare two models for autonomic responsivity in the information detection task.
A monotonic relation between responsivity and stimulus similarity was demonstrated in several experimental situations.
A well-known instance from the autonomic conditioning paradigm is that of autonomic generalization (e.g., Hovland, 1937) .
Physiological responses generalize across different stimulus dimensions and thus form a monotonic function of the similarity between a test stimulus and a target stimulus (i.e., a conditioned stimulus). Similar monotonic functions have been found for nonphysiological measures as well. Several studies (e.g., Keren & Baggen, 1981; Krumhansl, 1982 ) obtained a monotonic relation between stimulus similarity and tachistoscopic recognition.
However, although many of these findings may be interpreted as supporting a feature-matching model (e.g., Keren & Baggen, 1981) , they do not provide sufficient evidence for such a process as a basis for the comparison between a test and a target stimulus. A simple alternative explanation for the obtained monotonic generalization function could be formulated on the basis of recognition errors, where a stimulus similar to the relevant one may be mistakenly perceived as the relevant stimulus. The probability of such errors naturally increases with the measure of the common features and decreases with the measure of the distinctive features.
This account is less likely to hold for the information detection paradigm because, in this paradigm, in contrast to tachistoscopic recognition, test stimuli are presented to the subjects for relatively long periods (5 s) and hence are more likely to be differentiated and identified. Furthermore, to minimize possible recognition-error effects, in the present study we conducted a postexperiment recall test (for verbal stimuli) or identification test (for pictorial stimuli). Subjects who failed to recall or to identify their relevant stimulus correctly were replaced by additional subjects.
Two models for autonomic responsivity in the information detection paradigm are compared in the present study.
Model I
According to this model the subject compares each stimulus presented with the relevant stimulus. This comparison is carried out by a feature-matching process (Tversky, 1977) , which results in the identification of both the common and the distinctive features. Each component that is identified as identical to one of the relevant components increases autonomic responsivity, whereas each distinctive component decreases responsivity.
Thus, under this model, which assumes that the autonomic responsivity reflects the outcome of a feature-matching process, responsivity should be a function of the number of common and distinctive components of the relevant and the critical stimulus.
Model II According to this model, when presented with a test stimulus, the subject focuses on distinctive features because the features common to the relevant and the test stimulus have no diagnostic value whatsoever, but even a single distinctive feature is sufficient to negate identity. The search for distinctive features results in a "same" decision when no distinctive features are identified, and in a "different" decision when at least one distinctive feature is identified. Thus, according to this all-or-none model, which is a variation of the dichotomization approach (BenShakhar, 1977; Lieblich et al., 1970) , the subject's autonomic response reflects the identification of a stimulus as relevant or as nonrelevant. No differential responsivity is expected to a critical stimulus which is perceived as not identical to the relevant stimulus (even if it shares some components with it). Therefore, the subject's autonomic responsivity may be described as an allor-none function that reflects the identification of each stimulus as "same" (i.e., the test and the relevant stimulus have no distinctive features) or "different" (i.e., they have at least one distinctive feature). If the monotonic relation between autonomic responsivity and similarity obtained in previous studies is explained by recognition errors, then in the present modified information detection paradigm, where such errors are less likely, the pattern of autonomic responsivity is expected to resemble an all-or-none function, rather than a continuous one.
A centra] aim of the present study is to compare the two models by using electrodermal responsivity. We compare these models by a systematic manipulation of common and distinctive components of the critical and the relevant stimuli and by using schematic faces and verbal descriptions of people with separable additive components. If electrodermal responsivity in the information-detection task indeed reflects a feature-matching process between the critical and the relevant stimuli, then phenomena obtained in studies of similarity are expected to be reflected in electrodermal measures.
We examine three effects: (a) Replacing a component rather than deleting it may result in decreased similarity (Gati & Tversky, 1984) ; (b) self-similarity increases with the measure of the stimulus' features (Tversky, 1977) ; and (c) similarity may be asymmetric (i.e., the similarity of a to b may be different from the similarity of b to a: Rosch, 1975; Tversky, 1977) . Note that although the first effect is compatible with both the geometric model for similarity (e.g., Shepard, 1974 ) and the contrast model (Tversky, 1977) , the last two effects are incompatible with the geometric model. Thus, a second aim of the present study is to compare the validity of the geometric and the contrast models of similarity in predicting electrodermal responsivity in the information detection paradigm.
Experiment 1
This experiment was designed to examine the electrodermal responsivity to a pictorial test stimulus as a function of its match with a relevant stimulus. At Phase I, subjects were presented with a schematic face (the relevant stimulus). In Phase II, the subjects were presented with a sequence of schematic faces (the test stimuli) that included a critical stimulus as well as several neutral control stimuli. The components of this critical stimulus were manipulated so that in one condition it was identical to the relevant face, whereas in the others it had only 1,2, or 3 of the 4 components of the actual relevant face. To enable a comparison with previous studies that used similarity ratings, the faces in the present study were variations of the faces used by Gati and Tversky (1984) .
Method Subjects
Subjects were 76 female and 44 male students who were randomly divided into four groups of 30 each; each group was assigned to a different experimental condition. In all of the experiments the subjects were university students who received either course credit or payment.
Apparatus
Skin conductance was measured by a constant voltage system (0.5 V, ASR Atlas Researches). Two Ag/AgCl electrodes (0.8-cm diameter) were taped to the volar side of the index and fourth fingers of the subject's left hand by using masking tape with pressure such that the subject felt comfortable. The electrode paste consisted of one part physiological saline mixed with two parts of Unibase, following the recipe provided byFowlesetal. (198l) .
A PDF 11/34 computer was used to control the stimulus presentation and to compute skin conductance changes. The stimuli were projected on a screen by a slide projector (visual angle of 14°) placed in the subject's chamber and controlled by the computer. 
Stimuli
Five schematic faces were constructed. Each face consisted of four separable components: (a) the basic frame, including eyes, nose and mouth; (b) beard and mustache; (c) glasses; and (d) hat. One of these five faces was made relevant to the subject at Phase I of the experiment. Three additional faces were constructed from each of the aforementioned five faces by deleting components: (a) the three-component faces were constructed by deleting the hat, (b) the two-component faces were constructed by deleting both the glasses and the hat, and (c) the singlecomponent faces were constructed by deleting all three additive components (the beard and mustache, the glasses, and the hat). The set of 5 X 4 faces is displayed in Figure 1 . The figure also shows an additional schematic face that served as the buffer stimulus (presented at the beginning of each stimulus sequence to control for initial response).
Procedure
Phase I. The subjects were told by the experimenter that the aim of the experiment was to examine the accuracy of the polygraph in detecting criminals. The subjects were then told to pretend that they were suspected of taking part in a murder, and the schematic face of the "victim" was presented to them. When the subject assured the experimenter that he or she had memorized the face of the victim, the experiment continued. In each experimental condition each of the five faces was used as the relevant one (i.e., the victim's face) for one fifth of the group (6 subjects), whereas the other four faces served as neutral control stimuli. After the subjects had memorized the victim's face, the general principles of the guilty knowledge technique were explained to them, and they were instructed to try to appear innocent of the "murder charge."
Phase II. The experimenter took the subject to an air-conditioned laboratory. The subject was seated at a table facing the screen. The experiment was conducted from a control room separated by a one-way mirror from the subject's room. The skin conductance recording system was placed in this control room. After the electrodes were attached, the subject was requested to sit at ease for a rest period of 2 mm to be followed by further instructions. At the end of the 2-min baseline recording period, the subjects were told that a series of slides showing schematic faces would shortly be presented on the screen in front of them. The subjects were requested to sit quietly and watch the screen without responding verbally to the faces. They were asked to try to appear innocent of the murder charge by acting as if they were unfamiliar with the victim's face (the relevant face).
A sequence of 11 faces was presented to the subjects at random intervals ranging from 16 to 24 s, with a mean interstimulus interval of 20 s. Each face was presented for 5 s. The sequence began with the buffer face (see Figure 1) followed by 2 repetitions of each of the 5 faces. The critical face was always presented at Trials 3 and 7.
At the end of the experiment the subjects were asked to identify their "victim" out of the set of the five possible faces (displayed in the right column of Figure 1 ). The data from the few subjects (less than 3%) who failed to identify their relevant stimulus were discarded and were replaced by other subjects in the present experiment as well as in all subsequent experiments. The subjects were told whether their "complicity" was detected or not, and they were debriefed and paid. They were requested not to discuss the nature of the experiment with their fellow students.
Design
The components of the critical face were manipulated for the 4 experimental conditions by deleting components:
Condition 4: The critical face was identical to the victim's face presented to the subjects at Phase I.
Condition 3: The three-component face was used as the critical stimulus.
Condition 2: The two-component face was used as the critical stimulus.
Condition I: The single-component face was used as the critical stimulus.
Thus, the four experimental conditions differed in the number of common and distinctive features of the critical and relevant faces. In the study of Gati and Tversky (1984) all three additive components (beard, glasses, and hat) revealed similar effects. Nevertheless, because the salience of the features associated with the various components might have differed, we used an inclusive design in which the common components of each condition were a subset of the preceding condition. This design excluded the possibility that a stimulus with fewer common components, but more salient ones, would be more similar to the relevant face than stimuli with a larger number of common components, but less salient ones.
Under the present design the critical stimuli had a variable number of components. To avoid an orientation to the mere change in the number of components, we constructed neutral stimuli that also had a variable number of components: (a) the number of components of the buffer stimulus was three; and (b) the number of components of the 10 stimuli that followed the buffer stimulus were 2, C, 1,4, 3, C, 4,1, 3,2, respectively (where C denotes the critical stimulus with 1, 2, 3, or 4 components, according to the experimental condition). Hence, except for the critical stimuli, which differed in the number of its components, the neutral stimuli had the same structures in the four experimental conditions.
Results
Responses from the subjects were transmitted in real time to the PDF 11/34 system. The maximal conductance change obtained from the subject, from 1 s after stimulus onset through 5 s after stimulus onset, was computed by using an analogto-digital converter with a sampling rate of 20 per second. To eliminate individual differences in responsivity and enable a meaningful summation of responses of different subjects (BenShakhar, 1985) , each subject's conductance changes to all stimuli were transformed into standard scores relative to that subject's mean and standard deviation across trials. Several measures were used to analyze the results to ensure that conclusions would not depend upon one arbitrary measure. In all the analyses, the responses to the first stimulus (the buffer) were omitted to minimize the effects of initial response.
For each of the four conditions, a receiver operating characteristic (ROC) curve was generated by using the standardized responses to all the critical stimuli as SN events and to all the other stimuli as N events. (For a detailed description of the ROC construction see Lieblich et al., 1970 .) The ROC is a measure of the difference between two random variables. In our case, the ROC curve describes the degree of separation between the distribution of the responses to the critical stimuli and the distribution of responses to all other stimuli. The area under the ROC curve is a statistic that assumes values between 0 and 1.
An area of 0.5 would mean that the two distributions are undifferentiated, and therefore it would not be possible to use the subject's responses to detect the relevant stimulus. An area of 1 means that there is no overlap between the two distributions and therefore that the relevant face could be detected without any errors. Bamber (1975) described a method for estimating the variance of the area statistic and for computing confidence intervals for the true area when fairly large samples are used. Using this method, we computed a 95% confidence interval for the area in each of the four conditions. The areas under the ROC curves as well as the 95% confidence intervals are presented in Table 1 .
The difference between the mean standardized responses to the critical stimulus and the mean standardized responses to the neutral stimuli was computed for each subject. The mean of these differences, across subjects and divided by the standard deviation, was computed for each condition, and these data are displayed in Table 1 as the strength of effect. The number of subjects for whom the largest mean conductance change occurred with the critical stimulus was counted in each condition, operationally defining the number of correct detections. The proportions of correct identifications in each condition and the mean standardized responses to the critical stimulus in each condition are also presented in Table 1 . The response to the critical stimuli tended to habituate as revealed by the lower responsivity on Trial 7 as compared with Trial 3. Nevertheless, because there was no interaction between the first and second presentation of the critical stimulus and the experimental condition in the present as well as in the following experiments, all the statistical analyses are based on both presentations of the critical stimulus.
A one-way analysis of variance (ANOVA) was carried out on the mean standardized responses to the critical stimuli (across the two presentations of the stimuli) to compare the four experimental conditions. A rejection region of p < .05 was used in all statistical tests. The null hypothesis was rejected, F(3, 116) = 5.87, MSW = 1.42. A planned comparison analysis revealed that the mean standardized response to critical stimuli in Con- The design of the present experiment was based on the deletion of components from the relevant face. This procedure confounds the degree of match between the relevant and the critical stimuli with stimulus complexity because as the match decreases, so does complexity, and vice versa. If it is stimulus complexity which accounts for the obtained differences between the experimental conditions, then we would also expect a larger responsivity to more complex neutral stimuli (e.g., with four components) than to less complex neutral stimuli (e.g., with a single component). To test this possibility, we compared the mean standardized responses to the four-component neutral stimuli (Trials 5 and 8) with the single-component neutral stimuli (Trials 4 and 9). The finding that the mean responsivity to the less complex stimulus (-0.300) was slightly larger than that to the more complex stimulus (-0.307) does not support the complexity account.
Discussion
Three main conclusions emerge from Experiment 1: (a) Differential responsivity to the critical stimulus is monotonically related to the number of common and distinctive features of the critical and the relevant stimuli. This expected monotonic relation was revealed by all four measures used, with a single exception in the correct identification rates. The observed monotonic relation indicates that all three components (even if varying in salience) contributed to the differential responsivity (see Table 1 ). This result supports the feature-matching hypothesis and is incompatible with an all-or-none model, 
Experiment 2
The first experiment was based on the deletion of components from the relevant face, which confounds the degree of match between the critical and the relevant stimuli with stimulus complexity. Although the results indicated that stimulus complexity does not seem to account for the obtained differences between the experimental conditions, a constructive replication of Experiment 1 was designed, in which the confounding of the number of common components with the total number of components of the critical face was eliminated.
Experiment 2, hence, used a procedure of replacing rather than deleting stimulus components: The number of common and distinctive components were manipulated simultaneously; each component deleted from the relevant stimulus was replaced by a distinctive (neutral) component that was not included in the relevant face. Consequently, in this design the total number of components in each stimulus was held constant. The present experiment enables a comparison of the deletion and the substitution designs. According to the contrast model (Tversky, 1977) , the degree of match is lower in the substitutive design than in the deletion design because of the addition of distinctive features to the critical stimuli in the substitutive design. Consequently, we expect a lower differential responsivity in Conditions 1-3 of the substitutive experiment. Moreover, we also expect a lower responsivity in Condition 4, because in the substitutive design all neutral stimuli have four components and thus the resemblance of the critical and the neutral stimuli is greater in the substitutive than in the deletion design.
Method Subjects
Subjects were 74 female and 46 male students who were randomly assigned into four groups of 30 each.
Design and Procedure
The apparatus and the procedure were identical to that of Experiment 1 except for the following change: The components of the critical face were manipulated for the four experimental groups by replacing components (rather than by deleting them as in Experiment 1). Thus, in Condition 1 we presented the relevant basic face but with a different beard, glasses, and hat (i.e., only one component, the basic face, was common for the relevant and the critical face). In Condition 2 we presented the relevant face and the relevant beard but changed the glasses and the hat (i.e., two components were common). In Condition 3 only the hat was changed (i.e., 3 components were common). In Condition 4 the critical face was identical to the relevant face presented at phase I. As in Experiment I, the neutral stimuli of the four conditions were identical. Because the critical stimuli in all experimental conditions contained exactly four components, it was not necessary to delete components from the neutral stimuli. Thus, in contrast to Experiment 1, all 11 stimuli presented to the subjects in this experiment included four components.
The set of 5 X 4 faces presented in the four conditions of Experiment 2 are displayed in Figure 2 . The buffer stimulus (which was also constructed of four components) is also displayed in this figure.
Results
The data analyses followed those of Experiment 1. Table 2 presents the areas under the four ROC curves, along with their corresponding 95% confidence intervals. The estimates for the strength of effects, the correct identification rates, and the mean standardized responses to the critical stimuli in each of the four conditions are also displayed in Table 2 .
A one-way ANOVA was performed on the mean standardized responses to critical stimuli to compare the four experimental groups. The null hypothesis was rejected, F(3, 116) = 5.87, MSW = 1.61. A planned comparison analysis revealed that the mean standardized response to critical stimuli in Condition 4 was larger than that of Conditions 1-3, t(l 16) = 2.75, and the mean standardized response in Condition 3 was larger than that of Conditions 1 and 2, f(116) = 2.73. However, the difference between the mean standardized responses in conditions 1 and 2 was not statistically significant, f(l 16) = 1.61, p = .055, onetailed).
To compare the results of the two experiments, the mean standardized responses to the critical stimuli were subjected to a two-way ANOVA: experimental condition (1-4) by design (deletion vs. substitution). The analysis revealed a statistically significant experimental condition effect, f(3, 232) = 11.66, MSW = 1.51. Although in all four experimental conditions the mean responsivity was lower in the substitution design than in the deletion design, the difference was not statistically signifi- A planned comparison analysis was conducted to test for monotonically increasing responsivity as a function of experimental condition. The mean standardized responses to critical stimuli in Groups 4 of both experiments were greater than those in Groups 1-3, f(232) = 3.69; the mean response to the critical stimuli in Group 3 of the two experiments was greater than that in Groups 1 and 2, f(232) = 3.75; and the mean response to critical stimuli in Group 2 of both experiments was greater than that in Group 1, t(232) = 2.67.
Discussion
The results of Experiment 2 replicated the results of the previous experiment: The relation betweeen electrodermal responsivity and the degree of match between the critical and the relevant stimuli is monotonic. This finding supports the featurematching model, and is incompatible with an all-or-none periments the pictorial stimuli were constructed of physically separable and relatively independent components. Moreover, the stimuli used are similar to those used in Gati and Tversky's (1984) study, where the independence of components was directly validated. The finding that the responsivity decreased monotonically with the number of distinctive components supports the claim that the components were processed as relatively independent.
We expected that the responsivity to the critical faces would be smaller in Experiment 2, because in this experiment distinctive components were added in place of those deleted in Experiment 1. Although the mean responsivity was lower in the substitution design in all conditions, these differences were not statistically significant.
Experiment 3
Stimulus modality was found to play a central role in determining the relative weight of common to distinctive features in judgments of similarity (Gati and Tversky, 1984) . In Experiments 1 and 2 we examined the effect of manipulating components on electrodermal responsivity by using pictorial stimuli (the schematic face of the victim). Because differential responsivity is a function of the common and the distinctive features of the relevant and the presented stimuli, it is important to examine whether the effects obtained using pictorial stimuli would generalize to verbal stimuli. Moreover, the guilty knowledge technique is usually used with verbal stimuli (e.g., the questions are read to the suspects). Therefore, to allow conclusions that would be relevant for possible applications of the technique, we decided to replicate the previous experiments by using the same design but with verbal instead of pictorial stimuli. The verbal descriptions of the victim in terms of occupation, city of residence, hobby, and personality trait were variations of stimuli used by Gati and Tversky (1984) . As in the previous experiments it was hypothesized that differential responsivity would be a monotonic rather than an all-or-none function of the common and the distinctive components of the relevant and the critical stimuli.
Method Subjects
Subjects were 69 female and 51 male students who were randomly assigned into four groups of 30 each.
Stimuli
Five sets of verbal descriptions of the victim were constructed. Each set included information regarding occupation, city of residence, hobby, and a personality trait. These five sets of descriptions, as well as the description that served as the buffer stimulus, are listed in Table 3 .
Procedure
The design and the procedure were identical to that of Experiment 1, but the verbal descriptions were displayed on a CRT rather than by slides. The components of the critical profile were manipulated for the four experimental conditions by deleting components. As in Experiment 1, we used an inclusive design, where the common components of each condition are a subset of the preceding condition. In Condition 4 the critical description was identical to the victim's description presented to the subjects at Phase I; in Condition 3 the personality trait was deleted; in Condition 2 the hobby and the personality trait were deleted; and in Condition 1 only one component of the original victim's description-the occupation-appeared in the critical stimulus presented to the subjects.
Results
The responses were defined and computed in the same way as in Experiments 1 and 2. The statistical analyses of the responses were also conducted in a similar way to those of the previous experiments. Table 4 
Discussion
The results of Experiment 3 follow the general pattern of the previous experiments: Differential electrodermal responsivity increases monotonically as a function of the match between the critical and the relevant stimuli, and this relation is revealed irrespective of the way differential responsivity is defined and measured. (In three out of the four measures, the relation is strictly monotomc, with a slight deviation from monotonicity in the strength of effect measure; see Table 4 .) However, the effects are greatly attenuated (as reflected by the statistically insignificant main effect and two out of the three contrasts). 
Experiment 4
The present experiment is intended to examine the relation between electrodermal responsivity and stimulus features in verbal stimuli by replacing rather than deleting components.
We hypothesized smaller differential responsivity to critical stimuli in Experiment 4 than in Experiment 3, because in the present experiment the critical stimuli contained additional distinctive components that decreased their similarity with the relevant stimulus.
Method Subjects
Subjects were 61 female and 59 male subjects who were randomly assigned into four groups of 30 each.
Design and Procedure
The stimuli were identical to those of Experiment 3, and the design followed that of Experiment 2. Thus, the buffer stimulus had all four components (lawyer, Jerusalem, photography, pedantic) and the four experimental conditions differed only in the number of common and distinctive components the critical and relevant profiles shared. In Condition 4, the critical profile was identical to the relevant profile; in Condition 3, the personality trait was replaced (by "good humored"); and in Condition 2, the hobby and the personality trait were replaced (by "tennis, good humored"). In Condition 1, only one component of the original victim's profile-the occupation-appeared in the critical stimulus presented to the subjects, and the other three components were replaced (by "Afula, tennis, good humored").
Results
The data analyses followed those of the previous experiments and Table 5 When Group 3 was compared with Groups 1 and 2, no significant difference was found, t( 116) = 0.70. Finally, Groups I and 2 were compared, and again, no significant difference was found, t( 116) = 0.30.
To compare the results of Experiments 3 and 4, the mean standardized responses to the critical stimuli were subjected to a two-way ANOVA: experimental condition (1 -4) by design (de- Note. ROC = receiver operating characteristic. In order to examine possible habituation effects of the differential responsivity to the critical stimuli, standardized responses to the two presentations of the critical stimulus were compared in each experimental condition. In all 16 experimental conditions of the four experiments the mean standard response to the first presentation of the critical stimulus was greater than that to the second presentation. These differences were significant at the .05 level in 6 out of 16 cases (by a matched-groups t test). A similar decrease in differential responsivity attributable to habituation was found by BenShakhar and Lieblich (1982) and, more recently, by lacono, Boisvenu, and Fleming (1984) . 
Analyses of the Data Across Experiments

Discussion
The results of Experiment 4 support the conclusions from Experiment 3: Even a single component is sufficient for differential responsivity. However, the differences among Conditions 1,2, and 3 were not statistically significant. One possible explanation for these results relates to the way the task could be perceived by the subjects. Gati & Tversky (1984) suggested that the task induced by verbal stimuli is classification or categorization, where even a single common feature is enough to classify stimuli into categories. Thus, the subjects may process the verbal stimuli by classifying them into three types: (a) stimuli identical to the relevant one, (b) stimuli completely different from the relevant one (the neutral stimuli in the present design), and (c) stimuli similar to the relevant stimulus but not identical to it (i.e., those that have at least one common and at least one dis- classified into the same category: similar to the relevant stimulus but not identical to it. However, although the mean differences in responsivity to critical stimuli in Conditions 1, 2, and 3 did not reach statistical significance in the verbal experiments, they were in the predicted order in both experiments. Therefore, it is not surprising that, across the four experiments, the effect of experimental condition was statistically significant, and so were the three a priori contrasts testing the monotonic increase in responsivity. The comparison of the pictorial and the verbal experiments revealed a statistically significant difference in responsivity. Differential responsivity was larger for the verbal descriptions than for the schematic faces, irrespective of the measure used. The comparison between responses to verbal and pictorial stimuli in Condition 4, in which the critical and relevant stimuli were identical, is of particular interest. For the verbal descriptions the correct identification rate was 67% (in both verbal experiments), versus 50% and 53% for the first and second pictorial experiments (against a 20% chance rate). A similar pattern was obtained for the other measures of responsivity. The difference in responsivity between the verbal and the pictorial stimuli may reflect that, in general, verbal stimuli are easier to store and retrieve. However, this difference may be specific to the particular stimuli used; thus, generalization to other verbal and pictorial stimuli requires additional evidence.
A nonsignificant but consistent difference was obtained between the deletion and the substitution designs. Note that a replaced component (e.g., glasses) may be regarded as a common feature rather than a distinctive one. Indeed, common features may be interpreted in two ways: (a) Features must be exactly identical to be perceived as common (e.g., having a specific shape of glasses is considered a common feature), (b) Components that belong to the same category might be perceived as common features even if they are not identical (e.g., having glasses is a common feature according to this interpretation, even if the specific shape of the glasses is different). The first interpretation is more consistent with the present results: In all four experimental conditions differential responsivity tended to be greater under the deletion design than under the substitutive one for both the verbal and the pictorial stimuli (see Figure 3 ).
Experiment 5
Experiments 1-4 demonstrated that electrodermal responsivity is monotonically related to the number of common and distinctive components of the relevant and the critical stimulus. This finding supports our hypothesis that skin conductance responsivity reflects the degree of match between the relevant and the critical stimuli in the information detection task when the relevant stimuli are correctly identified and is compatible with Tversky's feature-matching model. However, the results of Experiments 1-4 may be accounted for not only by a featurematching model, but also by the geometric model of similarity (see, e.g., Shepard, 1962a Shepard, , 1962b Shepard, , 1974 . The geometric model assumes that perceived similarity decreases monotonically as the differences between stimuli increase. Therefore, both the geometric and the contrast models predict smaller responsivity with an increase in the number of distinctive components. Because the manipulations of the common and the distinctive components in the previous experiments were confounded, the obtained monotonic relation is compatible with both models.
The purpose of the present experiment was to compare the geometric and the contrast models of the process reflected in electrodermal responsivity. Whereas in the previous experiments the relevant stimulus was always composed of four components, and only the components of the critical stimulus were manipulated (either by deletion or substitution), in the present experiment we manipulated the number of components of both the relevant and the critical stimuli. Specifically, the number of components of the relevant and of the critical stimulus was either two or four, where the two component stimuli were constructed by deleting two components from the four-component stimuli.
This design enabled us to compare the contrast model and the geometric model by testing predictions derived from each of them. The first assumption of the geometric model is minimality (Beals, Krantz, & Tversky, 1968) : The distance from any stimulus to itself is the same, because there are no distinctive features. In other words, the self-similarity of all stimuli is the same. On the other hand, according to the contrast model, which considers the common features and not only the distinctive ones, similarity increases with the measure of the common features. Therefore, self-similarity is expected to increase with the measure of the stimulus' features. In Experiment 5 we tested this effect by adding components to both the relevant and the critical stimuli. Following the contrast model, we hypothesized that the responsivity will be larger when the identical relevant and critical stimuli are constructed of four components than when they are constructed of two components only.
The second assumption of the geometric model is symmetry.
That is, the distance between a and b is equal to the distance between b and a. According to the contrast model, on the other hand, the similarity may be asymmetric if the measure of the features of one stimulus is larger than the measure of the features of the other, and if the comparison is directional (Tversky, 1977) . If autonomic responsivity reflects a feature-matching process, then an asymmetry may be obtained in autonomic responsivity, as was obtained in similarity judgments and recognition tasks (Tversky, 1977) . Thus, we test whether the responsivity to a four-component critical stimulus, when the relevant stimulus has two components, is different from the responsivity to a two-component critical stimulus, when the relevant stimulus has four components.
Method Subjects
Subjects were 58 female and 62 male subjects who were randomly assigned into eight groups of equal size (four groups for the verbal and four groups for the pictorial conditions).
Design and Procedure
The experiment was constructed as a 2 X 2 X 2 factorial design with three independent factors. The first factor was stimulus modality (verbal or pictorial), where the stimuli were, as in the previous experiments, either schematic faces or verbal descriptions of the "victims." The second factor was the number of components of the relevant stimulus (two or four). In two pictorial conditions the relevant face was constructed from only two components (the basic face with a beard and moustache), and in the other two pictorial conditions it had all four components, as in Experiments 1 and 2. In two verbal conditions the relevant description was constructed from the occupation and the city of residence only, whereas in the two other verbal conditions the relevant stimuli were identical to those of Experiments 3 and 4. The third factor was the match between the critical and the relevant stimuli {same or different). In four conditions the critical stimulus was identical to the relevant stimulus, whereas in the other four conditions the critical stimulus was different from the relevant stimulus: It had four components when the relevant stimulus had two components, and it had two components when the relevant stimulus had four.
The buffer stimulus had three components, as in Experiments 1 and 3. The test sequences were identical to those of Experiments 1 and 3 (Condition 2 or 4). As in the former experiments, each of the five faces and each of the five verbal descriptions served as the basis for the relevant stimulus for one fifth of the subjects in each of the experimental conditions, whereas the other four stimuli served as the basis for the neutral stimuli for those subjects.
Results
The data analyses followed those of the previous experiments.
The upper half of Table 6 presents the various statistics in each of the four conditions for the pictorial stimuli, and the lower half of Table 6 presents these measures for the verbal stimuli.
The mean standardized responses to the critical stimuli were subjected to a three-way ANOVA: stimulus modality (verbal vs. Our hypothesis, however, concerns the difference between the "same" and the "different" conditions. As can be seen in Table   7 , the responsivity to the critical stimulus was larger, as expected, in the "same" conditions than in the "different" conditions, F(\, 112) = 6.90. This result, which replicates results of the former experiments, indicates that distinctive components reduce differential responsivity, and that stimuli which only partially match the relevant stimulus produce smaller responsivity than the relevant stimulus itself. Nevertheless, critical stimuli that have some relevant components do produce some differential responsivity (see Table 6 Table 6 reveal that when critical and relevant stimuli are identical, the four component stimuli produce larger responsivity than the two component critical stimuli in both stimulus modalities, but when the criti- 
Testing Minimality
According to the contrast model, responsivity should be larger in the 4-4 "same" conditions than in the 2-2 "same" conditions, whereas according to the geometric model no difference in responsivity is expected between these conditions. To test the minimality assumption, we defined an a priori contrast comparing the two "same" conditions with 4 relevant components with the two "same" conditions with only 2 relevant components. As predicted by the contrast model, responsivity to the critical stimulus was larger in the 4-4 conditions than in the 2-2 conditions, t(\ 12) = 2.70.
Testing Asymmetry
To test for possible asymmetry effects in responsivity we denned two additional (independent) contrasts: comparing responsivity to the four-component critical stimulus when the rel- Table 7 ), this comparison was carried out separately for each type of stimuli.
A significant asymmetry effect was obtained only in the verbal condition, t(\ 12) = 2.23: The mean standardized response was larger in the different condition when the relevant verbal stimulus had two components than when it had four components.
Discussion
The results of Experiment 5 may be summarized as follows:
First, skin conductance responsivity is larger when the critical stimulus is identical to the relevant stimulus than when it matches only partially the relevant stimulus. This finding replicates conclusions of the former experiments and is compatible with both the geometric and the contrast models. Second, responsivity is larger when the relevant stimulus and the identical critical stimulus have four components than when they have only two components. This result, which is in accordance with the contrast model, is incompatible with the minimality assumption of the geometric model. Note that testing the minimality assumption by judgments of similarity is problematic, as it seems unnatural to judge the degree of similarity between two identical stimuli. However, the information detection paradigm used in the present experiment provides an adequate procedure for testing this assumption.
Third, the assumption of symmetry was violated by the pattern of responsivity obtained in the verbal conditions. The responsivity was larger when the relevant stimulus had two components and the critical stimulus had four than when the relevant stimulus had four components and the critical stimulus only two. However, this pattern of asymmetry was not found in the pictorial stimuli, perhaps because of the difference between the modalities. The relevant verbal stimuli were constructed from components that were clearly distinct and that could therefore be recalled perfectly by the subjects. With this type of stimulus, it was easy to compare each test stimulus with the representation of the relevant stimulus and then to respond whenever all the components of the relevant stimulus were identified in a test stimulus. On the other hand, as the pictorial stimuli were more complex and their components less distinct, the representation of the pictorial relevant stimuli may be less definite than that of the verbal relevant stimuli. Hence, the subjects could identify that a presented test stimulus was different from the representation of the relevant stimulus, but, unlike subjects presented with verbal stimuli, they had difficulty in attributing this difference to the distinctive features of the relevant or the test stimulus.
These findings, which are compatible with the contrast model, indicate a violation of the first two assumptions of the geometric model. The third assumption of the geometric model is the triangle inequality according to which the indirect distance between stimuli exceeds the direct distance. There is an indication for a violation of this assumption when using both judgments of similarity and the electrodermal measure (Gati et al., 1986) . The combination of the findings suggests that the contrast model accounts better for the pattern of electrodermal responsivity than does the geometric model.
General Discussion
The first hypothesis of the present study was that electrodermal responsivity does not follow an all-or-none pattern but, rather, increases monotonically with the degree of match between the critical and the relevant stimuli. This hypothesis was supported directly by the first four experiments, which used verbal and pictorial stimuli, and in both the deletion and the substitution designs: The actual relevant stimulus produced maximal responsivity, neutral stimuli produced minimal responsivity, and critical stimuli which only partially matched the relevant one produced intermediate levels of responsivity.
Whereas in verbal stimuli no statistically significant differences were obtained between critical stimuli that partially matched the relevant one in different degrees, in pictorial stimuli a clear monotonic relation was obtained within the category of stimuli similar but not identical to the relevant stimulus.
These results are compatible with Tversky's (1977) contrast model and with former findings that used behavioral rather than physiological measures. Gati and Tversky (1984) used rating scales and found that similarity between stimuli increases with the addition of a common component and decreases with the addition of a distinctive component to one stimulus only.
The stimuli used in the present study are variations of stimuli used by Gati and Tversky. The electrodermal responsivity revealed the same pattern as that obtained with ratings of similarity, which supports the hypothesis that, like judgment of similarity, it reflects the outcome of a feature-matching process. The relation between electrodermal responsivity and judgments of similarity was demonstrated by positive correlations between the two measures obtained in within-subjects analyses (Gati et al., 1986) . However, the monotonic relation between responsivity and the degree of match between the critical and the relevant stimuli in the first four experiments may be accounted for not only by
Tversky's contrast model but also by the geometric model. Recall that in the geometric model similarity is a monotonic function of the geometrical distances between stimuli embedded in a multidimensional space (Shepard, 1974 (Shepard, , 1980 . Indeed, this model has been successfully used to represent proximity relations among a wide variety of verbal and pictorial stimuli (e.g., Kruskal & Wish, 1978; Shepard, 1974 Shepard, , 1980 Shepard, Romney, & Nerlove, 1972) .
To compare the geometric and the contrast models, in Experiment 5 we used a different design, in which the components of both the relevant and the critical stimulus were manipulated. The results of this experiment are compatible with the featurematching model but not with the geometric one. First, contrary to the minimality assumption of the geometric model that all stimuli are similar to themselves to the same extent, the responsivity was greater for stimuli with the larger measure (i.e., four components stimuli) than for stimuli with smaller measure (i.e., with only two components). This effect is directly predicted from the contrast model, as the addition of common features increases similarity (Tversky, 1977) . Second, the pattern of responsivity revealed an asymmetry in responsivity for the verbal stimuli (although not for the pictorial stimuli) in the predicted direction: Adding components to the relevant stimulus has less effect on responsivity than deleting them. This asymmetry, which is compatible with the contrast model, is incompatible with the geometric model. The third assumption of the geometric model, the triangle inequality, has also been questioned using an electrodermal measure in the information detection paradigm (Gati et al., 1986) . The combination of these findings suggests that the advantage of the contrast model over the geometric model, which had been supported mainly by results based on similarity judgments Tversky, 1977; Tversky & Gati, 1978 , 1982 , is not limited to these judgments, but is revealed by psychophysiological measures as well.
Two findings suggest that the subjects' responsivity is governed by a feature-matching process. First, differential responsivity tends to decrease with each additional distinctive component. Second, even external components (e.g., hat, glasses), which are not an integral part of the face, affected differential responsivity. This pattern may indicate that the way subjects performed the identification (of the murder victim) was by a comparison between each picture presented during the interrogation stage and the relevant picture.
From a psychophysiological viewpoint, the present results generally support the view suggested by Ben-Shakhar and Lieblich (1982) , Gati et al. (1986) , and Grings and his colleagues (e.g., Grings & O'Donnell, 1956; Grings, Uno, & Fiebiger, 1965 ) that stimulus components determine physiological responsivity. Ben-Shakhar and Liebliech (1982) suggested that orientation and habituation processes may depend on stimulus components. Gati et al. (1986) proposed a model for describing electrodermal responsivity to sequences of stimuli. According to this model, responsivity is a function of two factors: (a) the similarity of each stimulus in the sequence to the relevant stimulus, which according to Tversky's contrast model is determined by their common and distinctive features and (b) the ha-bituation to the features of each stimulus, which is determined by the number of times they appeared in the preceding stimuli of the sequence. According to this approach, orientation is determined not just by a mechanism that compares a stimulus with its neuronal model (Sokolov, 1963) , but by the comparison of each component with its respective neuronal model. Hence, Sokolov's theory should be adapted to deal with stimulus features; perhaps a neuronal model for each feature should be postulated. Thus, contrary to previous accounts (e.g., BenShakhar, 1977) , the stimulus set in the information detection paradigm is not dichotomized into relevant and neutral categories, but, rather, the degree of relevance of each stimulus in the set is a monotonic function of its match to the relevant stimulus.
Implications
The finding that even a partial match between the relevant and the critical stimulus produces some differential responsivity suggests that the information detection paradigm might help to identify relevant information even when it is somewhat distorted. This finding has direct implications for the application of the guilty knowledge technique (Lykken, 1959 (Lykken, , 1960 (Lykken, , 1981 .
To properly apply this technique for detecting culprits, one must assume that certain information (the guilty knowledge) is available to the perpetrators of a crime and to them only. Under this assumption it is expected that guilty suspects will produce larger responsivity to the items that represent the guilty information relative to neutral control items. Furthermore, this assumption is necessary in order to protect the innocent suspect.
The assumption that innocent suspects have no access to the guilty information is necessary to reduce the chances that such a suspect will produce large responses to the relevant items.
The present findings indicate that the guilty knowledge technique has potential benefits even in cases where only partial and incomplete guilty information is available to the interrogator, or where the guilty knowledge was distorted by the suspect because of perceptual and memory limitations. On the other hand, the results suggest that the risk involved in the guilty knowledge technique could be greater than previously expected, because even partial leakage of the guilty information might endanger the innocent suspect and enhance the false positive errors. For example, an innocent bystander may acquire some guilty knowledge. Such a person, if suspected, could produce a differential responsivity to the critical information due to the partial match between his or her guilty knowledge and the actual guilty information.
Another use of the guilty knowledge technique is the guilty information paradigm (Lieblich, Ben-Shakhar, Kugelmass, & Cohen, 1978) , which involves the identification of relevant information that is known only to a given person (e.g., the location of a hidden bomb). The results of the present study provide support for the basic assumption of this paradigm: information can be detected even when the presented information only partially matches the unknown information (e.g., "Is the bomb in a truck?" when actually it is in a sedan). Moreover, by successive approximations, perhaps the whole information may be elicited.
The findings may have implications for other cases. The results suggest that the identification task is performed by a feature-matching process in which even external features (e.g., glasses, hat) are significant. In certain situations (e.g., identikit, police lineup), variations in such external features might affect the validity of the identification. Thus, the analysis of stimuli in terms of common and distinctive components has a wide range of applications in a variety of everyday situations. These implications, however, should be treated with caution because applications to individual cases may be restricted by the low reliability of single-subject data. Note also that the present experimental setup differs from most real-life situations in several characteristics (the nature of the relevant stimuli, the involvement of the subjects, etc.)
The results suggest that electrodermal responsivity reflects the similarity between the critical and the relevant stimuli and that this relation is compatible with Tversky's contrast model.
The theoretical and practical significance of the relation between cognitive processes and psychophysiological measures is generally acknowledged. The present study demonstrates that the interaction between the two disciplines may indeed be fruitful for both of them.
